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Sampling seabirds 
The vastness of the worlds' oceans makes them difficult to monitor. Seabirds that forage and 
breed across oceans globally have been recognized as sentinels of ocean health. Sydeman et 
al. looked across seabird species of both the Northern and Southern Hemispheres and found 
varying patterns. Northern Hemisphere species exhibited greater signs of stress and reduced 
breeding success, indicative of low fish resources. Southern Hemisphere species showed less 
impact on reproductive output, suggesting that the fish populations there have thus far been 
less disturbed. The differences across hemispheres indicate different strategies for 
conservation, with active recovery needed in the north and enhanced protection in the south. 
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Abstract 
Climate change and other human activities are causing profound effects on marine ecosystem 
productivity. We show that the breeding success of seabirds is tracking hemispheric 
differences in ocean warming and human impacts, with the strongest effects on fish-eating, 
surface-foraging species in the north. Hemispheric asymmetry suggests the need for ocean 
management at hemispheric scales. For the north, tactical, climate-based recovery plans for 
forage fish resources are needed to recover seabird breeding productivity. In the south, lower-
magnitude change in seabird productivity presents opportunities for strategic management 
approaches such as large marine protected areas to sustain food webs and maintain predator 
productivity. Global monitoring of seabird productivity enables the detection of ecosystem 
change in remote regions and contributes to our understanding of marine climate impacts on 
ecosystems. 
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